DNA repair in the degenerating mouse retina.
In light of different recent results suggesting that the adult mammalian central nervous system can produce new neurons, possibly as an endogenous repair mechanism, we investigated whether neurogenesis occurs in response to photoreceptor degeneration in the rd1 mouse, a model of human-inherited retinal dystrophy. Bromodeoxy-Uridine (BrdU) incorporation and proliferating cell nuclear antigen (PCNA) expression experiments detected cell proliferation in the extreme peripheral retina, in both wt and rd1 retina, independent of degeneration. BrdU incorporation and PCNA expression also occurred in rd1 photoreceptors. Our results strongly suggest that these photoreceptors undergo DNA repair: p53, PCNA, and DNA ligase IV are expressed before photoreceptor death, consistent with a model where photoreceptors expressing the rd1 mutation activate a process of DNA repair but which is overwhelmed by the disease mutation leading to apoptotic death. The existence of such a balance offers potential new targets for neuroprotective approaches.